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Establishing grounds for building orientation mapping and validation of noise
level correlation modeling on aircraft take-off and landing (Article) (Open Access)
,  ,   
Architecture Department, Faculty of Engineering, Universitas Diponegoro, Semarang, 50275, Indonesia
Environmental Engineering, Faculty of Engineering, Universitas Diponegoro, Semarang, 50275, Indonesia
Urban and Regional Planning Department, Sultan Agung University, Semarang, 50112, Indonesia
Abstract
This research highlights correlation modeling between residential buildings orientation toward the runway as noise
source and noise level. Many studies used noise mapping to identify noise performance in cities, but none of them
discussed building orientation as an effort to reduce noise. This research aims to resolve the noise exceeding threshold
of 55 dB for landed residential area. The method used was empirical experiments based on ISO 1996-1 using a 1:1-
scaled building block model that was rotatable on its axis on various orientation angles. To examine the difference in
sound reduction patterns, measurements were carried out during aircraft take-off and landing in three measurement
conditions: outside the building model (OS), inside the model with both closed (CW) and open window (OW). The
relative values of sound reduction in every angle were mapped and a Correlation Modeling was then empirically
developed and theoretically validated by origin-8 software. As a result, the empirical validation formula deviation
averaged only 1.20% and 1.13% during take-off and landing respectively from the actual noise and the theoretical
validation. Furthermore, the new modeling was verified as a derivation from the grand theory of inverse square law and
could be applied for master plan design. © 2018 by the authors.
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